Although alginate-poly-L-lysine (AP L ) encapsulation of cells producing bioactive peptides has been widely tested, it is unknown whether AP L supports lasting catabolic functions of encapsulated cells in adipose tissue, which are required for obesity reduction. We tested functions of AP L -encapsulated fibroblasts isolated from wild-type (WT) and aldehyde dehydrogenase 1a1 knockout mice (KO), which resist obesity on a high-fat (HF) diet, have a higher metabolic rate, and express increased levels of thermogenic uncoupling protein-1 (Ucp1) in their deleterious visceral fat depots compared to WT mice. To enable in vivo detection and quantification, fibroblasts were stably transfected with green-fluorescent protein. WT-or KO-containing microcapsules were injected into two visceral depots of WT mice fed an HF diet. Eighty days after transplantation, microcapsules were located in vivo using magnetic resonance imaging. KO microcapsules prevented weight gain in obese WT mice compared to a mock-and WT capsule-injected groups on an HF diet. The weight loss in KO-treated mice corresponded to lipid reduction and induction of thermogenesis in the injected visceral fat. The non-treated subcutaneous fat was not altered. Our data suggest that the AP L polymer supports long-term catabolic functions of genetically-modified fibroblasts, which can be potentially used for depot-specific obesity treatment.
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Introduction
Microcapsules fabricated from alginate-poly-L-lysine (AP L ) were established as delivery vehicles for engineered cells producing bioactive peptides, such as insulin, leptin, and growth factors [1e4]. In contrast, the ability for AP L microcapsules to support the longterm survival and functions of cells catabolizing metabolites has not been examined. Application of encapsulated catabolicallyactive cells will require different strategies for microcapsule tracking, monitoring transplanted cell viability, functions, and interaction with the host cells. Metabolic disorders, especially obesity, can benefit from the engraftment of cells with forced lipid utilization, energy dissipation, and/or high metabolic rate.
Obesity in humans and rodents is a multifactorial disorder depending on genetic factors, diet, energy expenditure, and complex interaction between different organs [5, 6] . Adipose tissue is comprised of two major types lipid-storing white fat depots (e.g. visceral and subcutaneous (inguinal depots) and brown fat, which dissipates energy in the form of heat (thermogenesis) [7, 8] . Thermogenic adipocytes (thermocytes) of different embryonic origins reside in different locations: brown adipose tissue or interspersed in white adipose tissue [9, 10] . These thermocytes are called 'brown in white', 'brite', 'beige', or multilocular cells [11] . Independent of their origin, thermocytes express uncoupling protein 1 (Ucp1), which can increase daily energy expenditure by up to 20% in humans [12] .
Visceral fat is a fundamental and integral component of obesity. Visceral fat secretes cytokines that provoke insulin resistance and
